Summary. A 1\m=.\5cm long copper wire caused complete inhibition of fertility in male rats when placed properly in the vasal lumen. The contraceptive effectiveness of the device was directly proportional to the surface area of the device and was non-obstructive. The release rate of copper in vivo from a 1 \ m=. \ 5cm long wire was 11\m=.\6 \g=m\g/dayduring the first month and 6\m=.\8\g=m\g/dayover the first 3 months. The contraceptive action of the wire starts about 20 days after insertion. Fertility was regained in 67% of the rats by 90 days after removal of the device. Similar devices of stainless steel and silver did not affect fertility.
Introduction
The development of a non-occlusive intra-vas device for the control of male fertility has been reported (Ahsan, Farooq, Kapur & Laumas, 1976) . However, more detailed information on the relationship between the surface area of the copper device and its contraceptive effectiveness, the expected life-span of the device, and the reversibility of the method was required before further development of this long-term method for male contraception. This paper presents our results on the contraceptive effectiveness of devices of different surface areas and the most effective device was further evaluated.
Materials and Methods
Rats of the Wistar strain were obtained from the departmental breeding colony. Young adult males weighing 200-250 g and females weighing 150-200 g were all of proven fertility. The copper device was in the form of a wire of 0-14 mm in diameter, obtained from Mackay Inc., New York, U.S.A. The purity of the wire was checked before use and was found to be 99% pure. The 0-14 mm diameter steel wire was surgical grade, obtained from the operating theatre of the AIIMS Hospital. The silver wire was obtained from Ventrón Corporation, U.S.A.
With ether anaesthesia and sterile conditions, the vas deferens was exposed through a small mid-line incision in the lower abdomen. The middle third of the vas was stretched on a pair of forceps and the device was introduced from the urethral end of the vas, with its free end facing towards the epididymis. To prevent displacement, a loose knot was made with the thread attached to a loop at the other end. The vas was returned to the abdomen which was closed in two layers using 3/0 cat gut. An i.m. injection of 50 000 units procaine penicillin was given. For sham-operated animals (controls) the above procedure was followed exactly except that the device was removed immediately after introduction into the vas.
In Exp. I the effects of different lengths of the copper wire on fertility of male rats was studied for 120 days. The Comparison of wires ofdifferent composition As shown in Table 2 , similar stainless steel and silver devices had little or no effect on fertility in rats. Restoration offertility after removal of the device The rats had all been infertile during the time the copper wire was inserted. As shown in Table 5 , many of the males were fertile again by 90 days after removal of the device. (Jain, 1975; Timonen, 1976 (Timonen, 1976) , but the life of the devices in practical terms is related to the corrosion and breakage. Improved life-spans of IUDs have been obtained by using another substance for the core (Sikov, Divine & Hackett, 1976) . This is not possible for an intravas device, at least in rats, in which thickness of the wire is limited and we are now studying a copper-silver alloy. Although matings immediately after insertion of the device were few, the antifertility effect seems to be operative after Day 20. The reduced numbers of matings were probably due to local trauma to the vasal tissue caused by the presence of a foreign body in the vas. This was also evident in the histological sections of the vas deferens in that there was oedema of the sub-epithelial layer during the first 2 months after insertion of the device. There was no obvious oedema after 4 months. Such oedema could have affected the sperm flow, rather than the mating behaviour, resulting in an absence of spermatozoa in the vaginal smears. Many females did in fact become pseudopregnant. Granulomata were observed in animals with copper devices and silver devices and granuloma formation could not have been responsible for the contraceptive action.
The 67% of fertile animals after removal of the device is much higher than that reported after vasovasostomy of men (see Hulka & Davis, 1973 
